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COMPLETE SSECJIPlC&nON 
ImproveiiMnts m Method of Compoandins Cwrbon Black and 

Rtibbw Latex 



We CoLUMBLur C&Biioii CmcAffY, • cos- 
pocatHw ttcgmaimd and MMtiBff _uiid« 
the W of tke StaU of DeUwue, Ua^ 

6 New York, 17. State of N«wY«^T^toJ 
States ox Ametiaa, ao hataW de«laia the 
iatentioa, for wlucL *e PW 
W be gtanted to mi, and the £«*6od hj 
. ■wfaick it IB to be performed, to be SfActt" 

10 lady deeciibed m and by tile ioUowiag 

Utia izLVentioii rdatca to the ooapoiiadp 
ins -or robber «ad caAoa. bl*ck.*tod .wp-- 
Tideo » impxwed metliod of ageln^t-- 
16 iu c«bon Hack and turtora or^flSttthotio 
rublier or.<itLer pdymeric matenau av»i*- . 
«LUe m later fom. 

The ufiftofcarboixWackitf ar^WiBg 
agent ia xubbcr ie well recognif ei . It bafr. 
20 lone l»eea conventional jiiacfac© to mcoi- 
po»tc the «arW Uaek> .tbte.Tnblw,. 
after oownlation, by ^igorOTB »il*^8' 
Tbia method has proved tcdiotu and eostly 
and, in wme inatauoes. baa deletenouflly 
aSectcd the pnipejtie* of the finiBhed 
rubber product. i* ^ v 

Pox many yearo, crdenAive efiort has 
been made by the industry to develop an 
effectrrt- iuii oonuaatciaUy pxaotical 
30 method ol diapeiwn^ whm 

tnHber bv mixing the black with the 
pubbtt litax prior to coaguUbon of the 
rubber, bttt, to our knowledge, pres^ 
mfithoda. while oper^lc, leave much to be 
U desired. ' ... 

Cu»ent practice involves grinding tue 
pelieticed black in dry form and dropping 
Uie d«t into a large vat eoa*wnin& water, 
a dispersing agent and a stabihxmg agent, 
40 a^-itatinff to form a etablc euepftwion o£ 
tCe carbon black and odjustw^ the pa of 
the euapenaion to that o£ the latgc by add^ 
ing caiiUc eoda, or the Ukc. The cwboo 
black suspension is usually nrcpaied m 
46 lawre batches and eubsequently a portjon 
of the batch, containing the dispeieing 
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agent, stabilisbe; agent, carbon Uack, 
water and alkalii ie mixed with a pxedeter- 
ained amount ol the Utexr 19iereafter, M*: 
salt or ^vtber OMasuiig' agent ia added to 60 
thelatoccmistuteflSld, when creaming haa. 
been eSectedr a coagulant, wph aa eulv 
furie acid or alum, is .added and the xeeuU 
tant eoagulnm eepaxated from the Benm/. * 
and dried. 'Xliua the vrocotts ie eaM^tieUy.M 
a luilehf or diacontinuoua (qperatioa. 

.Where this method hae bean lased, « 
eubatantial propoitiofi^f fbe oizhon Uadk 
haa.been.foiimd to.xemaui in the .eenun . * 
following..e6agaUttan end eeparation ofiAO 
the .ftuUkei. Aleo. tdifficoUy Jom ht» 
e^etrieneed in HxB'Jm&l^ .prptteafiing. of 
the rubber, and the chazaeteriatiGa o£ the i 
resultant rubber . eompqand, been-, < 
geheially .^erior. • i 1**11* *: 166 

£Bort6 Mve been made to avoid tha 
ol the diepereing agent. Hov^¥^, P*?^ • 
tical operatiofi^ the tue of a diap^aing 
agent hea heretofore been iound oieceBesry* . 
in order to maintain a uniiorsi dispersion 
of the black, m as to control the propor^ . 
tion of blaok added to the latex, and to 
avoid exceseiTc vispoaity of the «qneouA 
oarbon bU^ slurry dunng storage and 
proceseiug. 

It is en objeut of our present invention, 
to provide a continuous prpocse iofr 
assiflutinatix^ the carbon blaek wiih 
rubber, crthe like, by which the uae of 
dimming agents, the gtindukg of the 80 
carbon hUck to form the aqueous disjior- 
sion and other objectionahle features of 
the presant practicee may be entirely 
avoided. These and other objects are 
attained by our present invianition, atf will 86 
more dearly appear from the foUowia^ 
disclosure ihereol. 

In accordance with our jpreeent proceas, 
the carbon black is continuously added, 
at a unit orzaily controlled r&te, to a atreani 90 
of wat<^ flowing at a uniform xate and 
mixed Ihtirewith, without grinding nor 



70 



rs 



tb.e adding of ft diaperonff or pWlwnff 
:»?reui, by Bubj€Ctinff tU« black to ijdwiUc 

iUK tkc Wfitiifioift of thft jtrewa to keep tUc 
5 black in uniform suspension, «uddeaiy 
combining the stre^ ol th« rwuXtont 
carbon black slurry with i atream of tbe 
rubber latoa:, so as to effect subitantially 
in&tontouBOualyunifonn mixiiig of the 
10 two etroaias, &nd continumjf to agitate w 
jnrctujB until coagulAtaon hae been 
effected- 

The process has the odvwitege of con- 
tinuity and uniformity of opcTfttion wad 
16 the avoidnttce of th& nocaasi^ o{ providing 
TTii^^g ^ and otox&ge tanks for preiQXsoioa 
carbon black Buspcniion. It wjHb the 
cost and deleterious effecte of dunezso^ 
and stabilixing agwt And avoiOa the 
20 necessity of pirindinff ihc ^"^z.. 
The process i^.applicahle to all tma 
of c^bon hlack trhether pelleted w m the 
. £occulent form and is also applicable to 
the e^fflutination of the blsck with either 
25 eynihetic or natnxal rubber or. other poly* 
' msric Tna* ff^^^ ATailable in latc& ^P^: 
The proeexs is of .particular utility in 
agglutinatiag oaxbon : black in -oyJ&thotio 
rubber of the &BS ifp^ a&d . eapeciaUy 
a) Gttch synthetic robber in the pr^paratson 
of which the pdymorixation oTbv^^ene. 
and styx«ne is afleotAd at low iempefaturcs. 

The hydraulic impact is, with'«adyan<' 
tage, -effected by hitting the black ;as it 
36 entora the< system with a, high TeloGi7* 
stream or jet of water or water andetodm^ 
Ab an aftornaliva procedure, tiba Uaok 
may first be roughly, dispexsed in the jratcr 
and this mixtoxo subjected to Tiolent 
40 impact with a ateam jet. The mixing of 
thd resultant aqueou& ouapenaion ol the 
black witli the latex ia, with advantage, 
effected either by Tiolent impact of the 
stream of oarbcm black BuapcDeion with a 
46 stream of latex or by violent mccheaical 
aeitauon. 

For eacample, we have succe^fully 
employed a SHutte-Koerting ateam eduotor 
to make the carbon black sIuiTyp without 

50 adding any dispcrsinK agenf or grinding 
the blaok. We then paaaed the Tcsultant 
ilurry etrcam to a- second eduotor. in wluch 
the lata; waa the energising fluid, and the 
black w&a thereby continuoufilyj iustan* 

55 toncoosly and uniformly mixed "with the 
latex. Creaming, ooa^atiag^ washing 
aad drying followed. 

Altemafively, w« have employed mech- 
anical means to provide a hign velocity 

60 turbulent stream of water into which the 
black was cuntinuouely introduced m dry 
form, and broken up, diepereed and eus- 
pEuded by th© velocity and turbuleoice nl 
the water stieaja. We then immediately 

65 mixed the resultant dtream of slurry witn 



a hiffh velocity stream oi Jatex, eficotmg 
subetantially instantaneous and unilorm 
iuteiminglin;r of the two streams. 0.hifi 
step woe then likewise foUaWed by cream- 
iug. cougulatuiiic. wii^hing, and ^ing- 70 

By eith^ of tJit6t procedures, the pro- 
cess is continuous and the proportione ol 
carbon black mixed with th^ rubber are 
readily controlled. The neceaaity of stor- 
age v6«el6 ftr spreformed carbon blank 76 
slurry and the danger of lack of uni- 
formity of proportions of earbon black w 
the fiiuahed .product due to vaxiationa of 
the proportion of oarbon black iit the pce^ 
formed slurry used are entirely avoided. W 
After the pioportiuuing devices have beeoi 
set to give the deaitvd proportions, the 
process may be carried on continuoualy 
with a minimum of attention from cpeza* 
tors. The invention has the. further <15 
advanta^ of Tolativelys loBW. oost and 
readily arailahle equipme&t with a mini- 
of factory apace required for the 
operation,* 

The proportion oE oesbon . black used go 
may vary within range oo»v«ntionaj]j 
used as reinforcing' aswt xn-.-tha oom- 
pounding of rubber* and ' 'tibia .like, for 
inetaace, from dO to 70 or more paxta of 
dzjr carbon black per 100 parte of rubber 96 

solidl " 5 v t 

In opezationa, in aocordaiioe .wiui -the 
procau of oi^ invfiutiony tibue^seOaesibr 6i 
adjusting: the pm of the caxhosi hlaok, 
slurry to the vK of the latesctia «ntirel7 lOO 
avoidedL J^urther, the adding* of a salt, 
or other creaming agQit„is ..nnnfxvvisary 
and the amount of acid, or.othar coagulat- 
ing Agent xcquiredj is . . aubetantiaQy 
reduced. Also, substantially /all of 105 
the carbon black added to the latex 
is ta k^ T^ up by the coagulated jpolymer and 
a subatantially dear serum la obtoined. 
&uB avoiding loss of mj aubataniial 
amount of the carbon black. HO 

Purther. oosr^pounded rubbexe, more 
paracularly tire tread compound, in the 
preparation of which.the carbon olack is 
dispersed in the latex as herein deacrihed, 
will be f ou&d to have a faater curing' arate li6 
and a higher modulus and better tear 
charaeterutica than that prepared by oon*> 
ventional procedure. 
What we claim is: — ^ 

1. In tha procesa of producing diaper- L20 
Bions of carhon black in natuMf or syn- 
thetic rubber or other polymeric material 
available in latex form in which the black 
is mixed with the rubber while in latex 
form and the carbon black-latex mixture 136 
thereafter coagulated, tha steps of oon- 
tinuoualy gni'giift^ earbon black with a con* 
fined stream of water flowin^^ «i a uniform 
rato in unifmm, measured pru^Mirtionfi in 
the abaence of added dispereing amenta by 13U 



ttubieutiusr the black to KydTAnlic impact 
tiiMioSsly flowinjr comfincd itrwai oi an 

frliile contianiwg th* tgiUhtni to keep the 
blade in uniform auBpcnwoa, 3ncldeiuy 
combiftiM tke stream of tile Mflnltant 
carbonb&ck-^xiiiy ^th & efeeftm of 

10 rubber latent, eficctins 9^hi^p9^ 
ULstantuconfllr uiiifom mxzuig .<u 
two gtreftms aj&d oontiirainff agitation nntii 
coag;tiiation bcm effected. 
2 The procesfr acscordin^ to daim 1 gi 

16 which tke cwbon black ia a f niMce wwjc- 
3. The .picccaa acoozdiAg tc daun 2 m 
which the Iftttts is a flynthetic rahher 
latex« 

4- The piocees aisciipdinff to daim 3 la 
20 wMtkiheayiLtii*ticiiibbcrlalexwalat8X 

5. rnfe p«Joe88 of daun 4 m whwh the 
Isdm is ttat of a low t ^npwy ™^ ^ 
Vclymer of butadiene axid atyraae. 
SB 6. In ihe pxoeefift ci pjMBamg 4aq^ 
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Aions of carbon block in nateial or eyii- 
thetic mhber or other V^^^J^^'P^ 
available in latac form in whioh the black 
is minced with the riibber vhile latex 
form nnd the carbon black-latex mixture 
thereafter coagulated, the etws of con- 
tinuously cbaiging the caAon block to a 
iniadM conduit, rtrikin^ the Uack afi^ it 
entoTtha conduit with a hiffh velocity 
3^ of wnter, the water and carbon hlaA 96 
beiaff supplied in unifpnn predetamined 
piiMrti<S»rand thereby inisp«di^ the 
Srfcnblac* in the water, oontinw ike 
£ow of the resultant owiflpenHion througn 
the conduit as a turbulent stream and lam- 40 
f ormlv misine the turbulent stream of fte 
auspeiieion witii a atream, of th^ rubber 
latex and contiuuii^r aptatwn ci^^m^^ 
tore ^^^H^ coa^ation naB been effected. 

29, Southampton Buudines, 
(^btancejy Lane, Londeu, W-Ci5, and 
29 St, Vinoflnt Place, Glaagow, 
' Agents for the Applicants. 
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